O ci ^. c 



09/622802 
534Rec'c'— 22 AUG 2000 



^ ----- 



bean^ a'_:i::ied rr:rc;^gh a r::eas r i r. 5 arr:; f3.1) ar:: 
rcugh surface, also having a aevice (9) fc-r mcxiul^ting tne 
11 an::, ohaae :■ r f::r shift in :i tna light frequenay c c rreafjc-nding 
t': ana net a r :i\'na tre'iuency of a first partial beam (16) with 
raspert tc. the lignt phase or the light frequensy :)f a second 
r-artial beam (1.7), alsc- having a s up-er imoC'S ina anlt fiir 
s aoe r impos i n g the reflected measuring u^::^^ on tho; rcflcrtea 
miasuring refere^-*"^^ b-am, als-s havinc a r^eam sp>litting and 



s ur^e r 1. m.rx-^j s e ~i r-e ami 1. ri t o 



receiving u n i c t 1 3 ) f r 5 fd. i t i n g the 
a': least tw.-i rtoams havin^J.. different wave 1 e:ig t ns and ci^nverting 
the beam int:' e lec t r ica 1 1 3 ign^ Is , and alss' having an analyzer 



s ha r^e. or dist arcs of 



r O'uon SI : r f a 



:an 



\ 1 -i ) f in W i 1 i C . : 

r^e de ^. e r in i nO'ii OTi tno ii^asi-t. ot a pha?e diffeie: 
electrical s 1 g n 1 o , 
cha ra St e r 1 zed in tnat 

tne loeam emitted riy the beam gun unit ( B , 8 ' ) is i:* rc^ad-t-and 
and has a shz-rt time ccinerence; 

the beam gun unit (5-, -3')/ a ri-eam splitter for fo'rming the 
first and secz-nd pa.rtlal beams (16, 1"), and the deovize (?) 
f " ^ r^nase mLZ'dul.at .1 z^n zr frequency shift are arranged in a unit 
[2) remotz- frz^m the measuring prizbe (3; , zlosigned as a 
rr. o d u .1 a t ion 1 n z e .r f e r c m. e t e r , .and 

a time de.lay element (la) is arranged ^n the unit ;z; m one 
a iDartial ceam, this delay element prz)ducing a 



\^ m p ,zi ^ n 



'1^, 13"), whizh zs greater zhai': tht 
r-^am cmitt^rd b \' ^ 0 e r-^ a a u n u r : 1 1 



, r~ --^ i—-' \ ^ 1^ 
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via in optica^ i 



The rr^ea 5ur i. ng device accC'rding tc- one of the foregoing 



ra 



■ r 1 ; 



V h c: iJi n i V ( 2 ) has a first It) e a m s d 1 i 1 1 e r ( 1. 3 ) f o r f r i n 'iij the 
first and se::c>nd partiai bearr^.s (16, 17) and a secc-nd t'oarri 
splitter whicn receives tne firsc ani sz^^^-^K'id pai^tial t-carr^c 



(16, 171 : 
suoer imc»o: 



t wnich the two r^artial beams (16, 17) are 



a '„in i^jne 



r 



f r >.' a r d ■ 



T) e n m s e : 



th- measuring r:>r'jx>e.' (:) ( Ma cn- Z eh nde r i n t e r f e r c-uio t e r ) 



1 n a 



■:; 1 a i m s , 

c n a r "d _* L rr- l i. ^. ^ d i n t h ^ t 

the beam gun unit ( 3 , 8 ' ) has a snc-rt time cclnerent, broad-t^and 
and sp'atially coherent additic>nal light sc'urce (3') whi sh can 
he operated for light ampli float ic-n or as a backup lignt 
sc'ur se . 



6. The measuring device accc-rding tc^ c^ne C'f the fc'regc'lng 
-laims, 

::narac t er i zed in tnat 

an additional device ( y ' ) tor f r e g u e n ^ j y ^ ni 1 1 1 n g is a r- r a n g o ; 
the r^eam path I'f ::;ne <if the twc partial beams (16, 17) fc 

tne s c -1 n d a r t i a 1 beam (17)^ and 
t h e d e 1 ''^ e ( ) a r ; r h d a d i • 



; U ci ± 



■-1 : . 
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t r. e o e arr. s 1 i 1 1 i n g and re:: 
measuring i:'r:'be (?) via ch 



ving unit (lu) is coupled tc^ the 
■Dritical fiber arrangement (6), and 



5iu:nals from the individual derec 



or s 



if tne f;nc?t C'oeteot'jr matrix are used fjr determining the shape 
■ r tne distance C' f the m.e^isured 3urfa::e. 



5. Th^ rr.^ r in ^ -device acc-:^rdin^ tS' one of th^- f^jregz^ing 
■::iaim3, n 
■:'h ra'-'.t e r i zed in tnat,- 

M 

the measuring prooe'. (3)' halving the mieasuring arm (3.1), tne 



)f tne 



:ri e 
in 
an 
( 3 
t h 
( 1 



isuring r:-fer-enc'^ a/rm (3.2', and a h^eam splitte; 
asuring r'n^i^bo (3; is designed a =^ a Ki-jhel:r. on or Mirau 
re I" L e 1 oul^z? o r , 

an 'jptical path difference produced in the measuring arm 
. 1) and in the measuring reference arm (3.2) cc^mp^ensa t es fo-r 
e optical p-ath difference r^roduced c-y the time delay element 



The measuring device accc-riiing tC' one c-f tne fc'regc-ing 
~: I a i m5 , 

cnaract'Cr i zed in that 

an ad d i o i o n a 1 b e a m p a t n is f > 

t^eem splitter (12), leading ^ 

rr;e a s u r i n g arm ( 5 . 1 ) ; 

rt r'i n :i L i n a 1 r> e m splitting 



r mi e a ^ t a l 



a r S' f e r e- n c e probe ( 5 ) h a v i n g a 
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